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Technique for Percutaneous Needle
Biopsy of Bone and Marrow

Luis FELIPE FAJARDO, M.D., Stanford, AND

HERNANDO SARASTI, M.D., Bogota, Colombia

THE INDICATIONS FOR BONE MARROW aspiration are

well known, and the need for bone marrow speci-
mens obtained by excision instead of-or in addi-
tion to-aspiration is also well recognized. Rather
than using the conventional open bone and mar-
row excision of biopsy specimens, more and more
institutions are relying on obtaining the specimens
percutaneously, which does not require operating
room facilities.1-4 Percutaneous bone and mar-
row sampling is currently used in the staging of
lymphomas in Stanford Medical Center. It will be
used more often as patients with other tumors,
metabolic bone disease, and the like are more ex-
tensively evaluated.5
There are several instruments designed or adapt-

ed for this type of procedure.6-'2 One that has
been gaining in popularity is the modified,
large, Vim-Silverman needle (Westerman-Jensen
model) . This is a satisfactory instrument, but
many physicians are not familiar with it. Unfor-
tunately we have not found a description of the
technique that illustrates, with sufficient detail,
the proper handling of needle and specimen.
The following method, which includes our

modifications, has been used for several hundred
biopsies carried out at San Juan de Dios, and
Central Military Hospitals in Bogota, Colombia,
and at the Stanford University Hospital and its
affiliated Veterans Administration Hospital of
Palo Alto, California. This procedure has not
resulted in any serious complications in more
than 200 patients observed between one week
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and one year after biopsy. Emphasis will be
made on those steps of the method where errors
have been noticed most often.

Technique
The needle' used consists of the following

parts: (Figure 1)
A. Needle shaft with beveled tip. Luer lock

fits into B.
B. Needle obturator.
C. Cutting blades, with inner bevel. This is

the most delicate part of the instrument.
D. Blades' stylet (used for ejection of speci-

men).
This biopsy method can be carried out at the

patient's bed or in a physician's office. A half
hour before the procedure, adult patients are
given 50 mg of meperidine hydrochloride (Dem-
erol®) intramuscularly. To assure his cooperation
and to decrease his anxiety the patient must be
told that the procedure is innocuous, although
it may cause slight discomfort.
Most biopsy specimens have been obtained

from the posterior and superior iliac spine, and
the best position for an adult is the lateral de-
cubitus. Individual circumstances may demand
the sampling of other areas with abundant can-
cellous bone, such as the anterior iliac spine, but
we do not recommend the use of this needle in
the sternum. The technique used in children has
been described by Pearson, McFarland and
Cone.13

Flexion of the corresponding limb helps to de-
termine by palpation the position of the bone

*Large needle for bone and marrow biopsy (W-J model), Division
of Special Needles, Becton-Dickinson Co., Rutherford, N.J.
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Figure 1.-Components of needle used in percutaneous excisio'n of bone and marrow are shown in frame 1.
The right and wrong depth of penetration of blades are shown in 2 and 3. Frame 4 illustrates the incomplete
clockwise-counterclockwise rotation that is used in sliding the needle shaft down around the blades to grasp
the specimen for withdrawal. Withdrawal (shown at 5) is carried out with the shaft kept close to the tip of
the blades lest the specimen be damaged or lost. A slight clockwise-counterclockwise rotation facilitates extrac-
tion. The specimen is pushed out with the blades stylet (as shown at 6) onto a glass slide, where it is smeared
before fixation.-Illustrations by Albert Rendes.

prominence. A small amount of 2 percent lido-
caine hydrochloride (Xylocaine) without epi-
nephrine Jis injected with a 22-gauge needle
intradermally and at several points of the peri-
osteum in, and immediately around, the area
chosen for biopsy. A 5 mm longitudinal incision
of skin is made with a No. 11 Bard-Parker blade.
The assembled needle (A and B) is inserted

until it touches the bone. Then it is introduced
into the bone with a clockwise-counterclockwise
rotary motion. This step may require consider-
able pressure if the bone cortex is thick. To
avoid lateral slipping of the needle and a useless
biopsy of cortical tissue, it is necessary to keep
the needle perpendicular to the bone surface.
When it has penetrated through the cortex, the

needle is firmly supported by the bone and does
not need to be hand held. Only then can the
next step be carried out.
The obturator (B in Figure 1) is unlocked,

removed and replaced by the blades (C). This
step is easier if the blades are inserted with their
stylet (D), which is then removed.
Then the blades are introduced into the bone,

without rotation and not more than 1 cm beyond
the tip of the needle (see 2 in Figure 1). To assure
that this length is not exceeded, a mark is etched
on the surface of the blade (see broken line in
illustrations 2, 3 and 4) where it can be kept in
view and the depth of penetration gauged there-
by. Penetration of the total length of the blades re-
sults in outward bending and damage of the
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instrument (see 3 in Figure 1); also the large
bone "bite" cannot be removed. Gentle tapping
with a mallet provides fast and accurate pene-
tration.

Leaving the blades in place, the needle shaft
is introduced around them by incomplete, clock-
wise-counterclockwise rotation (see 4 in Figure
1). The specimen is being cut free at this time
and penetration of the needle shaft does not need
to be more than 1 cm (that is, to the tip of the
blades). Again, the blades should not be rotated.
The needle, now containing blades and speci-

men, is removed as a single piece-that is, avoid-
ing displacement between shaft and blades, which
could result in damage or loss of specimen (see
5 in Figure 1). This extraction is better accom-
plished by minimal clockwise-counterclockwise
rotation.
The specimen is pushed out with the blades

stylet (6 in Figure 1) onto a glass slide. Attempts
to pull the sample with the blades through the
needle will result in distortion of tissue. The
sample generally is a cyclindroid of cancellous
bone, up to 20 mm long, with a maximum di-
ameter of 3 mm. Marrow is easily seen.

Satisfactory prints for cytologic examination
are obtained by gently rolling the specimen on
glass slides. Also good fragments of bone mar-
row can be scraped promptly from the inner sur-
face of the blades and smeared. Thus, cytologic
and histologic preparations can be secured from
the specimen.

Serious histologic artefacts will occur in biopsy
specimens obtained immediately after bone mar-
row aspiration of the same area. However, if
aspiration is indicated it may be performed after
the biopsy: a conventional bone marrow needle
is inserted through the already anesthetized skin
and periosteum, at a different angle in order to
avoid the area of the biopsy.

After bacteriologic (if necessary) and cytologic
preparations are completed, the specimen is im-
mersed in Zenker's fixative'4 without acetic acid
for two to four hours. Initially, we used fixation
in 10 percent neutral formaldehyde, which was
not as satisfactory. Bouin's fixative gives good
results, but limits the range of staining proce-
dures. After fixation, decalcification of this small
specimen is accomplished generally in 30 minutes
with 5 percent nitric acid solution (never more
than one hour for normal cancellous bone). After
a short period of washing in tap water the tissue

is processed as usual for paraffin embedding.
Longitudinal sections are stained in each case
with hematoxylin and eosin, and for iron (Go-
mori's method).'4 Eosin stain is light, so differ-
entiation between neutrophilic and eosinophilic
granulocytes is easy. Many other stains, for col-
lagen, reticulum, micro-organisms, etc., are per-
formed according to the individual case.
As soon as the needle is removed, an assistant

applies continuous pressure in the area with a
gauze pack for five minutes. Afterward, a thick
pack of gauze is left in place for 24 hours, sup-
ported by a wide strip of adhesive tape which
must cover more than one-half of the pelvic
girdle. Suture of the incision is not necessary.

This needle requires little maintenance, beyond
careful cleaning immediately after each use.
Sharpening of the cutting blades may be neces-
sary from time to time. One of our first needles
was used for more than 100 specimens before
reconditioning was needed.

Indications
The following is a list of the indications for

percutaneous needle biopsy of bone and marrow
as compiled from our own experience2 and a brief
review of the literature.3,4,5,7,9,11,15,16
* Investigation of unsuccessful bone marrow as-

piration ("dry tap").
* Diagnosis of myelofibrosis or osteosclerosis.
* Diagnosis of bone marrow hypoplasia or apla-

sia.
Primary or metastatic tumors of
bone marrow (leukemia, lympho-

* Diagnosis ma, plasmacytoma, carcinoma,
Digosi and the like).or

Staging Infectious diseases (tuberculosis,
of mycosis, etc.).

Reticuloendothelioses (histiocyto-
sis X, Gaucher's disease, etc.)

* Study of metabolic bone disease.
* Follow-up of any of above conditions.
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